Evolution of mRNA polyadenylation between oocyte maturation and first embryonic cleavage in cattle and its relation with developmental competence.
In this study we analyzed the pattern of polyadenylation changes that takes place between the resumption of meiosis and the first cleavage of bovine oocytes. Moreover, we investigated whether the delayed occurrence of the first cleavage division, which characterizes embryos of low developmental competence, is accompanied by an altered polyadenylation pattern of individual transcripts. We determined the polyadenylation status of a group of genes that characterize physiological processes, involved in early differentiation (Oct-4), compaction, and cavitation (beta-actin, plakophilin, connexin-32, connexin-43), energy metabolism (glucose transporter type 1, pyruvate dehydrogenase phosphatase), RNA processing (RNA poly(A) polymerase), and stress (heat shock protein 70). RNA was isolated from pools of 20 oocytes or embryos at the germinal vesicle (GV) stage, at the end of in vitro maturation, at the end of in vitro fertilization, and at the time of the first cleavage. Cleavage was assessed 27, 30, 36, 42 hr post insemination (hpi), and at the latter time the remaining uncleaved oocytes were retained as a group. Between oocyte isolation and first cleavage at 27 hpi (best quality embryos), the poly(A) tail of individual transcripts followed four patterns: no changes (beta-actin, PDP); gradual reduction (Cx-43, Oct-4, Plako); gradual elongation (Cx-32, TPA); reduction followed by elongation (PAP, HSP-70, Glut-1). If the interval between insemination and first cleavage was longer than 27 hpi (progressively lower quality embryos) further changes of polyadenylation were observed, which differed for each gene considered. These data indicated that specific changes in polyadenylation contribute to the modulation of gene expression in bovine embryos at this stage of development. Defective developmental competence is accompanied by abnormal polyadenylation levels of specific maternal mRNAs with synchrony between polyadenylation and cleavage emerging as an apparently important factor.